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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasified shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m of oil,, 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1_4 and possibly a layer of soil 1_6. A number of 
exhaust channels 1£ are connected to gas outlets 2_0, drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets ,20 belonging to such a row are 
connected to a manifold 2A via the connecting pipes 21_ and shut-off and 
control valves, respectively, 2_2 , 2_3. A larger manifold 2_5 for a number 
of .manifolds 2_4 unites these in turn with a condenser 2_5 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0- A pipe 3_2 from the tower 
washer 27_ also leads to this tank. From a branch pipe 3J_ some of the 
uncondensed gases can also be led off through a pipe 3_6 i nto which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 4 0 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48_. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 2_0 in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold ,58 from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-4 6 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 40 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5_6_, 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages l£/3_4 and both 



Page 5 



sections 4 2-4_4 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to* the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas. in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely relat 
to the coke, that have remained in the same, through which the loss 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycled gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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1 1 art ill cn ri hung. 



SVKXSK A SKIKKKKUU K A KTI K I it » I , A (i KT,' OK Ml UU ). i\) 

Siilt vid loi ""'iisiiiny: av oijerormidr skiUVrbery in *ilu under tiilforande 
av vitrine y;eiioiii i skinerher^ri uppta^iia kunalcr. 

1 1 ppt in nan:: l'\ I .jnu^sl mm . 



I'ppl in nin^cn hanlor s i till ell salt all 
1 raiiisl;t I la skil'fcrolja, haseral pa uppvarmnin^ 
; »v skilTcrber^el ulan lurc-aeiuie u I bryl » 'A 
av skillcr, varvid de ^enom uppvarmnm^ru 
i'raiukallade oljeforande ^aserun avla^snas ur 
ber^cl :;ennm i delsaiuma anhra^la kamder. 
I'r ^ascrna franskiljas darpa sadana drlar av 
desanuua, vilka id-oia sk ill erol j an. under av- 
k vliniif; i hi i u kumlcusal inn. 

Vid iippvarmiiiii^cii av ell .skil'fcrbcr!; sker 
vid av^asuinj^en av dari befinlli^a -asldldan- 
de stibstauser en borl 1 ransporl av en viss ma- 
lerialman^d, sum ; 1 1 M s : i i i;aslurm avi;ar ur 
bcr^ca* pa liknande 1 1 som I. ex. \ id av^as- 
nini* av slenkut eller ved, oeh i samllii;a dessa 
IjdJ kvarslar en iner eller mimlre poros (sUinrr 
/W;iv del ursprun-li-a malerialcl. Del kvar- 
blivande malerialcl, darcst del beskir av kuks 
eller triikol, liar t;cinnii bin poiosa struklur 
ulomordcnl lii^t slora for i^ascii alkomlii;a ylor. 
Del liar uu visnl sii;, all aven sk ifferkoksun, 
d. v. s. i delta fall del avi»asadc skilTcrhcr- 
L;el, bar cn puros struklur mod inyckcl slora 
ylor, ^tkomli^a lor leaser. Samlidi^t har ski 1- 
ferkoksen i molsals till den vanli^a kukscu 
elier Irakolel en myeket stor askhall, d. v. 
rest av icke brauubara bestnndsdelax uch spe- 
eicill lor svenska forhallandcn upp^Ar till om- 
kring 7(1 % av den ursprnn^li^a skiffervik- 
len. Skifferkokscu inncballcr hi. a. k ex. oli- 
ka jurnfurenin^ar nch cn hcl del andra bc- 
slandsdclar, som i koiitnkl mtid olika ^ascr 
;in> u^inulc alt i c^enskap av kalalysatur pa- 
vcrka real; I inner i yascrna. 

direkt av^asnin^ av skiN'crlicr^cl tipp- 
slar under lorl^uende f ramiitiillninL; av skit- 
ferolja myckel slora vnlyincr av uppvarml oeh 
av^asal skifferhcr^ lieslueude liu vudsak li^en 
av skiJ't'crknlcs, Stun li^^or kvar oruhtiat i si- 
na nrtka la^cr, men soin ^eitnm a v^asnin^en 
blivil oinhiklal till cn enda pnros jnassa I'rain- 
sliippli^ lor gascr i alia riklningar. Diiresl s/i- 
lunda r<»r \tirje m* olja at^ar nmkrin^ 15 m J 
ber^iuassa, bildas I. ex. under elt ais tid 
vid frainsUillntn^ av 20000 hi 1 skiffernlja ell 
porost skifTerber^ nin ;k)0tlO0 in'. Under sjiilvu 



liu f^a.suin t i;spi"0(*eduren av skilfernljan anord- 
nas nioin skinerbcrget cn lan^samt Iramut- 
skridamle variuefrnnt, diir savsil or^m tor 
upp \ armnin^en (elekt risk a viirineclcinent ) 
sum a \ Inppskanaler for ^asernas avledning 
succcssivl sallas i verksa inhet . 

I ippl iniiin^en avscr all anviinda den pA si 
sfill ulbtldade slora porosa sk it I erkok smassait 
smmhii en katalysalnr lor inled;mdel av vissa 
(Wisk;uk- kemiska leaktioncr ino;u itciisauuna, 
; 1 1 i 1 innl avsikt all framskilla olika subslan- 
sri uiidri medverkan av kalalysatnrn ifrA^n. 
1 1 ; 1 1 \ i < I Mtu\tljasdc niiinnda Ljaskanalerna, se- 
d;t!i de sin la I alt I jaiisl^nra sum avlupp \'i\v 
sk i 1 1 ri « i! jei;aserna, aven I'nr lilll tirsel a\ ^aser 
fill >k il I "crbei-^el . Saint id t^l kunna andra dy- 
E i k a kanali*r anviindiis \'i\v a\li;pp av syulrs- 
piiMiuklii ( Ymtislallda inoni sk illfrljii i^el un- 
der mrilvci'kan av den av .skirfcrkoksen bil- 
dadt* k;il:dysalorn. I'm del k:iua!er bildar sa- 
ledt s lillttpp iill skif'fet knkscn oeb andra ka- 
ualer avlupp I'rAn densamma, varvid j^aser, 
s»nii under liyek netllcnas i kernel [>A ett stiil- 
le, kunna avloras ur olelsamma pd ett annat 
stiille. (laser konima haruuder i kont:d<t med 
kalatysaiorus ytor oeb paverkas av desani- 
ma pa satlant salt, soni betin^as av lorhamlen 
varando kemiska och lysikaliska ITnliaHan- 
(len. 

I * ppl iuuin l;cii skall nedan narmarr beskri- 
vas iimlrr tianvisuin^ till a hiln^adc rilniu^ 
sum exempcl visade ulk'n-in^sfnrm tor siilk'.ls 
^emmdTiraiwlc, varvid i'tven y Uerli^ar*! up[»(in- 
niu^eu k;innelcek naude c^cuskajMrr skola nil- 
Kivas. 

I'it;. I \isar nior eller luiudrc sebematiskt 
ell skiHerber^. imallal for f ram ski lln in^ av 
skilTcrolja. sell i vtfrtikalsekl ion. 

I'i^. 2 vis;ir elt diagram an^ivandc tempc- 
ralui ror<lelninf;en iuom sk if lei l»ei ^et. 

A rihiin^en l>elecknar 10 ell antal varme- 
eleuH'iik soul aro anbraj^ta pA jamiia mellan- 
iinn i skifl'crbcr^et 12, pa vi'ket iir overlag- 
rat ett lager av kalksten 14 samt evenlucllt 
ett jordla^er 16. Et* anta! av«i»iikiinaler IN stA 
i forbiitdelse med genom knlk orb ski*fe»* nod- 
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bor-rade ^'asavlopp 2(1. Varnieclemenlen 10 orb 
av^askanaierna ]8 ; i n > saiiilidi«l anordnadc i 
rader ofter varandra i vinkel med rilninijs- 
planet. Ca.savloppen 20 tillhorando en dvlik 
i iul am over f'm bindeileror 2! odi avshing- 
nings- rcsp. re-loiin -syenl iier 22, 2;i nnslut- 
na till en samlinxskanal 24. Kn storre smii- 
;in£<skanal 25 lor c U flertal samlini<skanalrr 
:?4 forenar dessa i sin lur med en koudonsor 
:>G och elt tvaltorn 27, vari skiff crolje^asri ■„., 
>a Kant salt nedkylas och i mojlii<nste man 
hrfrias Trail kondenscrhara oljebestandsde- 
ar. Kondensorn 20. viiken aven knri ultras 
:v resp, omfalta apparnLur lor nnnnn kemisk 
ichaiidliii^ av skil'fcrol jo^aser t. ex. avskilj- 
::n^ av svavel oiler andra biprodukter i dessa. 
:r ^enom en lednin<{ 28 anslulen till en npp- 
amiin^sbeballare 'M) for oljan. I denn.n be- 
ialiarc mynnar aven en ledning \\2 fran tvatt- 
ornet 27. FrAn en grcnledning :i4 kiinna en 
!oI av do icke kondensernde ^aserna avforas 
enom en iedning 30, i viiken ar insalt en ven- 
:i 38. for ntt anvandas soin bransie eller for 
ndra andamai. Lin :mn:in del av gaserna ge- 
omstrbmma en kompressoranordmn" 40. 
I en sektion av skifferherget bei^ransad vin- 
-Irall mot ritningsplnngt av plan ijenom lin- 
*na 42. 44 anta^es pyrolysen, d. v. s. en uri- 
r varnietiilforsel forsii^'aendo n ybildnin» av 
: :iffcr«ascr vara avsliilad. Vannctillforseln 
i! elenveoten 10 bar bar alllsa avbrutils. I 
allot ulvinnes fur <">i;nnblicket en sektion av 
.ifforber^et, beijransad av bnjerna 44—40. 
snnevafjen forutsaUes alllsa vandra i rikt- I 
in^on av pilarna 48. Linjen 50 i fi^. 2 re pre- i 
Miterar lemperaturfordelningen i do bada ! 
klinnrrna. Vrd linjen 44 kan tempcral uren i 
(va uppnatt etl vardc, 4nellan ;}50— 400° (/, ' 
relradesvis omkrintf 380° C. Tempcraluren i 
iler gcrmm processen enlist uppfinnin^en i 
vinin^j mot linjen 42. 

.\fedan knnalorna 20 i srklionen 4-1 10 
insi^ora soin avlopp for do i donna seklinn 
ainna skiffer^aserna. har minst en rad cly- 
.a kannler, soin ar betaken vid scklionens 
4 4 bak leant, sell i vnrmcvugcn.s riktnin^ 
Y\$\ pilarna 48. orb som j ritiiin^on ijivils 
UTkninv;on 52. nnslntils till koniprcssonis 
try ksidn via on saiulitit<«kanal 54. ( «*as- 
s .lorna fi2 hrin^as s.alnnda do frun lednrnij- 
.14 konnnande ^'aserna att alorstronmia fill 
redan av-^asadc sk i I'iorber^ot inom omni- 
niollan linjerna 42 orlv44. Kn del av dessa 
rslronimande leaser kifnna avledas ^enum 
avlopp ;">(> orb en sainliiii*.skanal f»N Iran 
kanalcn 00 inom dolla omrade, lor all rf- 
lainpli^ bebandlin^ ^enoni kondensalion 
Iviittnin^ eller andra processor nvlli^u- 
resp. aierledas (ill lednin^rn .'(4. I'.ven I t?ri (I 
:tia kanalerua 00 vara li<)pk.ippl;i ( | r MUM | 
dinirsledniiiu c . n 24. Itestoii av -asrrna kun- 
under forlsatt shonininL; inom skiflVrber- 
s poifisa la^rinijar i pilarnas LS riklnin- 
aina i kontakl mnl skUl'erber^ inom sid<" 



'-nor, -14- -In. ( |;,r uppxannni,,...,, ;iv s|lllT| ., 
I|cr«et J>a^r orb ,J,r .dlK:i sUn,,-,.,,,,. 
der pyrolys avlrdas ; ; ,n ( .n, sk ;) „ :i J ,•,„ •, ' 1 1 1 
•enoin ;Vsladk,m.m;M.dr| :(V i H I m - f< I i - • , \ Ul „ 
tryoksteMring bos n,s m . ; , H ler knn. V vv,s< „ n 
40 kunna dessa salrdr, br,, u , s all s (l - ()ltllll;i 
i et krelslopp med tva < Jik., lorurenin-ar drU 
on krels anshilen fill pa^.-.Mrrna .".0. :U , ; ,,Mt 

j ■^^'■'»MOII 42 I I i skiirrrhri-H ..rl, drls 
I krels innefallande passa-rrn.-i I X 'l\ (( <h b-,-. 

| f scktiiiiierna 12 II || \\\ i, , , kl ?. 

! forber^ct. Sadan;, ^ ;i ,, r xj)U: , ! , rnont Jt( . (IKv| . 
I "'."«• ^^densatiM,, ,, rfl IV ; t llnino befrias Inn, 
j oljan bnno !ls saledrs , t ,li : ,| „ppfinnin-en ( ll 
| tfenomslromma sk il I H »n -.. r | W ir dr bl , 
' ,< | I ! I,II:| UUl ™*> l-vii^nv Iranspo.l : ,\ 

olje^aser f.An sk if tVrbei-r| till kondrnsr,, a .. - 
la^mngen - 0IlO(M (i(M1 SjM)j vrrl<;iI|< S((Jn (Iv|jJ< . ( 
KNser k(.m„, ;1 ;i || ,Hrs|.. l: ,. \ si(l;n| ;(V 
M»<'lvrrkan ;,vs,s rmrll-alnl t .„li,| npplMnu,,..- 
oii I a ven en a, man vrrkan. Vid all u|j r |rani. 
stalln.no MU . ( , av^.smr^ dirrkl i sk illerbe.-rl 
uppkommer alllid pa mod av de( overtrvrk 
soin rader i bcr-et vid av-,s ( ,in-en en del lu,- 
loster Keiiom ^aslaeka^e mnm be, K et mm „„,| 
•narkylau. S|^jW finr.as har orb var nom 
berget orb froTtrveTl abrade kalkberifcl ir i si« 
sjalvt icke fnllko,uli.-l I .it I . K n ,„i, u | rr (h ? { 
av de framstallda ol je-a sr r,i:, kon.mer dartV.r 
alt sa smamn-. 1 m la. ka ul ^mkmm l;irka-e i 
-sprirkor i marken ( »\aop ;! sk ifferbfr«'et Iwi- 
I ligt uppfinnin-en lylles rrd.o. a v-asal^kifler- 
l>eri< med tillbj-ilp av r„ k,m, pressor mrd 
ser dar oljan redan ulvimnils. Del 1-irk-oV 
•som darvid :.llt forlaranHe oppsfar konnm-r 
sa sail all bosla av larkaode -aser. sou, 
■oke innebAlla na^oo ,,lja. II:,.^,.,,,,,,, vinrirs 
^nliM t upi>hnnin-en den Imdclen, all oljefor- 
tuster oenom kirka.^e i markvlan minskas 

\ id oljeutvinnin^ U r skill,. r kan del an- 
J:»«:is. all benxaale pa ( | ( - I em prral nrrr orb 
••vok. varnnder pyn.Us.-,, l.-.l^.r. avmson, 
I'rmrucir |»a den ...rd vdken u,,„- 

varniam-rn av skillr,,, ores, pvr.'lv- 

son xwiomlorrs under ax dr IvMkaliska ..Hi 
kom.ska behu^elsrrna r.-lrraib". truballaiuba, 
sa all ohka snhslansr, nlbiUias i ,11 kvanlil;,- 
«vl balauslorballa. .dr Ml x :i ..ouba. Saluml . 
<;tn son, evrmprl anla-as all 20 av den ul- 

I'lidade pv.«.lvs M as« n ul^ V:it( . t rt! viss 

\ h \ ' XX ' d r n,N:i ^ ^ ".rlao andra r.arsl.ik- 

■'■< i' l<"ivaleu |,,r all siolu,;,-,, ,|e uljrbiida.ule 

k.jlvaleua pa .^n..„| :m sir, n.olekvlar- 

V :dl upp:;a Idl m n.imlrr ( (r! ;n 

den tolala -asv,.| vou-u. 

Sjalva pynd\ s | u . miss,- i i ;i , 
eorad nalur. all oVu I,,, 
!il ""''«'dss|ailamlr K !:o I ;|S 
I'^ka resnllalel lvtli-r pa. ..(I 

! H,l,i,,n ••lik:.'l...K:,l l .„":, alllnl i',,,, 

r--0.\ Dr.. -emun Ir.loo,.^-,, | h || s | vi ,| t . r . 
l»or.i;o| alrnulu.da -..Mm ar. .as,,,,, av „■;,„• 
<l;»eude Iram.uar. .p. , „ „ , s , )s riK;nv ., 

vale orb lallare ko| V;t |ro .,o dm ..r,,,,,,,- 
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, ! .... , ..i \ ^.im-ii. I i-.m \ dken ilr t mil;i e k"l- 
v : ', , ul \ umiil.s. I mo \ar.« .n ^kil In hri ^ ls 

,(,,,., j sa lli:iss.t s |,..nl,iUlMll»sl.ilis t.t li 

,(,,,• p\nd>s l;ii»L;s;mil pa-ai "mm m\ikii 
, >( w ,l\ mri". Ui. m mi* i i-uli-i 1 1 1 »| »l 1 1 1 1 »i n •-,<* n ' * \ 1 ' ' 
skoHel a\ val^as <u li laliaiv k< «l \ a I »*n i 'I'*" 
; ,| t *i inlmda -i.sfii |.;i\i-rlwi p_\ii.l\vn i dm 
nklnin- all til halans slravai all alnslallas 
iiii.^liii urspruniji^eu iil\iinna p\ r» .1 y >-a se 1 1 s 
s ,iiiiii;ims;iI lilin-. DrUa I . n lial la ndc Imde nai- 
maSi kunna iiknas vid « n h > < 1 reri n m.n en- 
list upplinnin^cn ersalles do mvekel Im-a 
tiytk, under vilka sadan hvdrerin:; In ukar :;r- 
nouiforas. i dolla I :■ 1 1 mod en . .lanlli :; kmilakl- 
yla i kalalysatoi n. sum nmjli — or all iimm 
rinilii; lid uppna dl mil maiule till ell halan- 
serat forhallaude mellan do olika reak t ioncr- 
ua vid pvrolyscn. Darvid hinder intra kol vid 
del -eno'm alcriuforiu-en lillfnrda valet, var- 
i^onoiu i kokscu k varhli vande kol miuskas 
l?ll liinimn for imi kvantitaliv okniat; av do 
uljcbildande -asernn. 

Knlifct uppf inuinf;en passcrar tic ^ascr, it r 
vilka uljan ulvunnils torsi ^emmi en pon.s 
Iirrf;iii;iss;i ( diir ol j oa vd ri vn i n " redan iir full- 
hmdad. M-irmuUT furvarmcs sa-ila -ascr, v- 
dan do under passa-en i;ciiiiiii kondensnr ooh 
Ivallmn nedkylls till en la^ lent peral u r. s<mi 
i prakl ikon hallcr si- uiukrin- U' J odor la.^re. 
Do I- rodaii av-asade sk ill ei hoi ^el ooh dm 
spil.kaimc stun i dolla vaima hoi- kvaiiam- 
Ual4 ollor pyitilyson, utnylljas salttuda dolvis 
lor turvai nmiu^ av dcu vid |»yruly v-ii iiu'd- 
vorkaiulo rirk ulaln ais-ason . Kmcdau on sa- 
dan -as' vai inoiimoliall av loialivl ia-t, Uan 
onlii;! n ppriimin-ou den kvanlilol ^as. sum 
oiikuloias Jioincndo |>;i omsliind i^lndorna \al- 
jas all doss volym upp-iir lill on a lU ia 
lian^or don vid pyrolyscn nyhililadc K ;1M ' tls vn * 
iyin. Hari-oiiom undorliillas dot rcak I it msl m - 
limp, mini har ovan anlylls pa s;i salt, all oil 
iKiUinsforhallande imnn *lc ulika roak liom r- 
na lolco hohovor narmolsovis up|>nas pa ^ruml 
av (iol slnra ovcrskott av liiltaro knlviilou ooli 
v;ilo. sum vi<l pyrolyscn l innas t ill-an-lii;a. 
(ioixnn donna rikli-arc -ascirk nlal ion inlra- 
dor aven del l'orli;\Nanilcl , all sadana kulv;i- 
lon, stun li.^^a pA m*;insoniradct tor lor-as- 
nin-on, killarc lunula avloras nr sk ill Vrlioi - 
-ol niod lillh jalp av ilon rikli-auc -asoii lui la- 
iioncn. Do tyn^sta kolviilcna, som ulan oiiku- 
leramle i;as kvarldiva ooh I'oikoksas i l»oi\-ol. 
lordi*. darl'or mod lillhjalp av -asoii k n lal ion 
hell ollor dolvis Inint^as all inodlolja don all- 
manna -asslrmnntn^on. l*adi-l u ppltnnin-on 
skapas salodcs f;onom inforaude av on oirku- 
Icraiulc fins inom redan iippvannt skillor- 
t 



Iiii- it\.i tiM.)l^lirlfi all ci hall i rti iiLair pi'u- 
• 1 1 1 K I i < -it a\ df -rii-nn | • \ i ■ » I \ m' i i . 1 1 r i I ta k I adi* 
|!\l.in<ii' l-.ih.ilciij Slulli^.-ii K.tn ilrl tankas, 

ill <I<M n|..|-.i hl'l ^1% I . tpp a\ sk il I ITLmUn, 

; « - i i • ■ j t i \dki-n iirkul.iliMiiN-.iMii si it mi mar pa 
mii \ a _; till p v r 1 1 1 \ s* 1 1 1 1 1 a d * * i \ sk i 1 1 r r hi'i-ol , pa 
.;iuiiii ,i\ siua rtinrma dimniMtnii-r »n |i dai- 
inril l.nknippad L al a I \ sal < *r \ ct k an dirckl i 
\iss man mnj-rr ui liyd rcrni - a \ mod li(d<son. 
ii : it slaktade kolvalon. si.m k\ai*slannal i den- 
s.Hiuiia. xari^ctiom rosl fi'irl nsUai i form av 
ki.ks iu-dtirin-as. 

I slalh t lor pyrolys-asorna onli-l <»\an luin- 
na amlia -ascr, t . ex. -e noi a 1 1 >i -a s koinma i 
lia^t lor asladkommamiol av ulika oiiskadc 
komi.ska icaktionor under medvorkan av den 
piu tisa \.n niii skilfcrn- 



Patontanspr^k: 

i 

\ |. Sail vid Inr-asnin^ av nljolt'nande sk ii - 
j lorher- in siln under tilllYnande av viirnu: ^e- 
j num i skilfcrher-cl uppla-na kanaler, kun- 
; mlooknal daiav. all sedan oil sk if I'crparl i j;c- 
! noin pvit'lys av^asals ooli hli\il pnrosl. j*ascr 

inloras i dolla parti, medaii del aimu in* 
: viii nil. ^'iiniii andra i sk il l 'crlici'^cl uppla^;- 

na kanaler iin varinol il II < »i solkanalerna oc!i 

all dessa ^aser iiro av sadan ail, all do harun- 
i der ulsallas for Ucuitska rcakl Minor ulan for- 

lu aimiuf; moil ski ITerhcr^cl I jiiust-oraudo vnn 

kat alysalor. 

2. Sail enli-t i>alenlansprakol I, kannelcok- 
i ual darav, alt i sk ifforpa ii tel aloiin I < »res ;U- 

ininsluiio en del av don under pyrolyscn hil- 
! dado -a sen. sedan den -omnn ktmdensal ion 
! idler tvallniiitf under avkylnin- herovals sina 
; uljolmando hestandsdelar. 

; .'t. Sail enlist palcnl ansprAkol I. kanneleck- 
I nal diirav, alt den inforda ^asen -oumn on 
koinpressoranordnin^ brin^as all slromma ^c- 
iidiii oil parti av redan avi^asal vannl skifiei- 
hoif; lor all darifran inloras i annat her^par- 
li. dar oljciitvinninn pU^ar. 

I. S;ill cnli^l palenlansp::ikon ! ii. k;in- 
neteoknal diirav, all on del av don atcrinfor- 
' da ^ason ullages frAu sk if fcrhoi f;el iunan den 
! nail don yah\. i vilken av^asnin- av skiffor pa- 
| fii'ir. int'ilaii en aiinan do! far passora aven den- 
| /mi. 

! .Y Sail enlist nn^til av tie I'orcfjAciule 
; lonlauspraken. kanuclecknat (hirav, all ^a- 
! soma inloras i skif ferher^o 1 . -emuu kanaior, 



smn under pyrolyscn ! iiios' - j'»rde som ^as- 
avhipp. 



si.H-uiflni ly 13 Kim.j l;. i. u 
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Tr-nelotlon of tha claims or .iwadlah r'ato.it .pacification 12$.1$8 
iivenaka Skiff eroljeokt iaoulugat , >r«oro, -iwed.n. 

1. A prooeaa in the gaa ii' loutiun of oil-bearing ahala rooka in 
altu while supplying ha at through charmela bored in the rook, 
oharaoterised in that when a shale portion haa been dagaaifiad by 
maana of pyrolyaia and haa beoome puroua gaaea are introduoed 

in aaid portion, while it ia etlll warm, through other ohannala 
bored in the ahale rook than the heat aupplying ohannela, and that 
aaid gaaea are of ouch kind that they in the meanwhile er* eubjeo- 
tad to ohamioal reaotione without combuat ion,, the ahale rook 
aotlng aa a oatalyat* 

2. * A prooeaa aa olaimed in olaim 1, oharacteriaed in that at 
leaat a part of the gaa formed during the pyrolyaia ia reoyoled 
into the ahale portion after that ita oil-bearing oonatituenta haa 
been removed by condenaatlon or waahlng with cooling, 

^ A prooeaa aa olaimed in olaim 1, oharaotariaed by that 
the introduoed gaa by me ana of a oompreaaor la oauaed to flow 
through a portion of already degaalfled warm ahale rook to be 
introduced in another rook portion wherein oil ia being recovered* 

l+ # A prooeaa aa olaimed in any of the claims 1 to 5# characte- 
rized by that a part of the reoyoled gaa la dlaoharged from the 
ahale rock before it haa roaohed the sone, wherein the dogaaifloa* 
tion of ahale la taking plaoe, while another part la peeaed alao 
through thia zone* 

5. A prooeaa aa olaimed in any of the yreoedlng olaima, 
characterised by that the gaaea are Introduoed Into the ahale rook 
through the ohannela aerving aa gaa outleta during the pyrolyaie. 



